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Methods and Materials
Inclusion criteria for the study were 1) knees that needed to be treated or examined arthroscopically due to intra articular pathology, 2) unilateral involvement, and 3) no more than grade III on Kellgren and Lawrence grade when primary diagnosis was osteoarthritis (1). Exclusion criteria were a history of rheumatoid arthritis or other inflammatory disease, periarticular fracture, Paget's disease, joint infection, neuropathic arthropathy, acromegaly, gout, and pseudogout. Bilateral knees were examined in terms of meniscal pathology with high resolution ultrasonography machine (Hi Vision Preirus, Hitachi, Japan) with 8-14 MHz linear transducer. Examiner was not informed of preoperative diagnosis and laterality. In each knee, both medial and lateral menisci were evaluated and compared with that of the contra lateral knee. Knees to be examined were placed 90°of flexion in supine for examining anterior to mid segment of menisci and full extension in prone position for posterior segment (Figure 1 ). After ultrasonographic examination, all patients underwent arthroscopic procedures within 3 days. Then, ultorasonograhic diagnosis was compared to arthroscopic findings in terms of presence of tears as well as types of tears when present (Figure 2-4) . Age, sex, body mass index (BMI), and preoperative diagnosis that led to arthroscopic surgery were also recorded. Statistical evaluation Sensitivity, specificity, positive predictive value, and negative predictive value of sonographic examination were calculated.
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Results
Fifty patients were involved in the present study. 23 were females and 27 males, their mean age was 32.5 years (range: 13-80). Average body mass index (BMI) was 23(range: 19-32). Twelve patients were knee OA (24%). Five, five, and two were grade I, II, and III on K/L grade respectively. Twenty-six knees were anterior cruciate ligament injury.
Five cases were poor study at the lateral side of the knees and those 5 lateral menisci were excluded. The overall sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of ultrasonographic examination in the assessment of meniscal tears amounted to 90%, 70%, 92% and 64%, respectively. Sensitivity, specificity, positive predictive value and negative predictive value of ultrasonographic examination in the assessment of medial meniscal tears vs. lateral meniscal tears were 96% vs. 65%, 74% vs. 88%, 81% vs. 81%, and 94% vs. 76%, respectively ( Table 2 ). The statistical parameters were not significantly different between medial and lateral menisci, but sensitivity and NPV of ultrasonographic examination tended to be better in the assessment of medial menisci. Table 1 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value of sonography in assessment of meniscal lesions. As for diagnostic ability in diagnosing the type of meniscal tear, the sensitivity and positive predictive value of horizontal tear, vertical tear, radial tear, flap tear, bucket handle tear, complex tear, discoid menisci (DLM) were shown in Table 3 . Sensitivity was high in horizontal tear, complex tear, and discoid lateral menisci but their PPV were not so high except DLM. Age, sex, BMI, weight, did not have a statistically significant impact on the usefulness of ultrasonography (data not shown). Although the number were small (n=4), radial tear showed 0% both in sensitivity and PPV. Table 2 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value of sonography in assessment of meniscal tear types. 
Conclusion
High resolution ultrasonography had high accuracy in detecting presence of tears both in the medial and lateral menisci. Sensitivity and NPV tended to be worse in the diagnosis of lateral meniscal tears, because the anatomy of lateral meniscus is complicated by the fact that the popliteus tendon courses through its substance from the lateral femoral condyle in a downward and posterior fashion.
Discriminating type of meniscal tear except for discoid lateral menisci was difficult. Ultrasonograpic examination appears to be suitable for screening meniscal tear, but types of meniscal tear was difficult even when using high resolution ultrasonography.
